Effect of an intraduodenal injection of fat on the activities of the adrenal efferent sympathetic nerve and the gastric efferent parasympathetic nerve in urethane-anesthetized rats.
Nutrient information from the gastrointestinal tract to the brain plays a critical role in the regulation of appetite and energy homeostasis. The autonomic nervous system controls the functions of several tissues to regulate the energy homeostasis of the whole body. Autonomic nerve activity is influenced by environmental or exogenous changes in even a single tissue. In the present study, we investigated the effect of an intraduodenal injection of fat on the activities of the autonomic nerves innervating the adrenal gland and stomach in urethane-anesthetized rats. An intraduodenal injection of corn oil suppressed adrenal efferent sympathetic nerve activity (ASNA) and stimulated gastric efferent vagal nerve activity (GVNA). A lipase inhibitor, epsilon-polylysine, coinjected with corn oil completely suppressed the corn oil-induced changes in ASNA and GVNA. Further, an intraduodenal injection of fatty acid (linoleic acid) moderately suppressed ASNA and significantly stimulated GVNA; these results indicate that fat may affect autonomic nerve activity partly through the chemoreception of free fatty acids (FFAs), which are produced during the hydrolysis of fat (corn oil) by a pancreatic lipase, in the intestinal lumen. Furthermore, an intraduodenal injection of an intravenous fat emulsion with the same pH and osmotic pressure as the body fluid affected ASNA and GVNA in a similar manner as corn oil. These results suggest that intraduodenal fat suppresses ASNA and stimulates GVNA partly via the chemoreception of FFAs-the degradation products of fats-in the intestinal lumen.